Drug
Kitakasai, Edogawa-ku, Tokyo 134, Japan Summary 143 Sprague Dawley rats, ranging from 19-63 weeks of age, were examined pathologically for the occurrence of spontaneous joint lesions. Macroscopically, a white round plaque was observed in the caudocentral portion of the medial femoral condyle or humeral head and sometimes it had a partially detached margin. Microscopic examination revealed a local thickening of the articular cartilage protruding into the subchondral bone, which suggested cessation of endochondral ossification and retention of cartilage. As the lesion advanced there was fissure formation in the thickened cartilage and proliferation of fibrous tissue beneath the fissure. Formation of a cartilage flap and extensive fibrosis with large cysts were also observed in the most advanced cases. Total incidence of the lesion in the distal femur was 22'2% in male and 2'8% in female rats. The change detected in the rats was identical with pathologic descriptions of osteochondrosis in domestic animals.
Osteochondrosis is known to be a generalized disease affecting the endochondral ossification of cartilage in young, fast growing animals. It is considered to be an important cause of a clinical syndrome characterized by locomotor disorders, including stiff gait, lameness or atrophy of musculature. The lesion has been reported to occur in dogs (Craig & Ricer, 1965) , pigs (Reiland, 1978) , bulls (Reiland, Stromberg, Olsson, Dreimanis & Olsson, 1978) , horses (Stromberg, 1976) and birds (chondrodysplasia) (Poulos, 1978; Poulos, Reiland, Elwinger & Olsson, 1978) .
There are many pathological studies on the lesion, and the factors which induce it in domestic animals, but details of the aetiology remain unknown. The authors encountered a similar lesion in rats which served as control animals in long-term studies. This article deals with the histological findings in the joints of affected rats and compares it with the lesion in domestic animals.
Materials and methods
The present study included a total of 143 Sprague Dawley rats (72 males, 71 females) which served as control animals for long-term studies performed recently in our laboratories during the years 1979-1983. Their ages ranged from 19-63 weeks at necropsy. Rats were supplied at S weeks of age from Shizuoka Agricultural Cooperative Association for Laboratory Animals (Sic: SD), Clea Japan Inc. (J cl: SD), or Charles River Japan Inc. (CRj : CD), then acclimatized for I week. Of these 89 rats were treated orally with 0'5% carboxymethylcellulose sodium (CMC) solution or distilled water once a day for 13 or 26 weeks and others were kept untreated for 13 to 57 weeks (Table I) . All animals were housed, S per cage in wire mesh cages, maintained in air-Conditioned rooms (temperature, 23 ± 2°C; humidity, 5S ± 10%; light: dark cycle, 12: 12 h), and allowed free access to commercial laboratory chow (Funabashi Farms, Funabashi, Japan) and tap water.
At termination, all rats were killed by exsanguination under ether anaesthesia. The distal femur from all rats and proximal humerus from 42 rats were removed and fixed in buffered 10% formalin. Some tissues showing macroscopic lesion were radiographed after fixation. Tissue samples were decalcified, embedded in paraffin wax and sections stained with haematoxylin and eosin. Safranin-O and azan stains were also employed as needed.
Results
No abnormal appearance or behaviour was noted in the rats used for the study.
The incidence and severity of the joint lesions detected are presented in Table 2 . In the distal femur, the overall incidence of the lesion was 22'2% in males and 2'8% in females. Male rats 63 weeks old had the highest incidence, 66'6%. The lesions were bilateral in most rats and generally localized in the caudocentral portion of the medial femoral condyle or humeral head. In mild cases, a white round plaque 2 mm in diameter was observed macroscopically in the articular cartilage. In more severe cases, the whole caudal portion of the medial femoral condyle appeared whitish and formed the plaque with a slightly depressed centre and a partially detached margin (Fig. 1) . Radiographically, the lesion was seen as a local defect of the subchondral bone at the caudal region of the femoral condyle. In advanced cases, it was accompanied by a radiolucent area in the epiphyseal bone (Fig. 2) .
Microscopic examination revealed 3 graded stages of the lesion in the distal femur and proximal humerus.
The mild lesion was detected in the medial femoral condyles from 8 male rats (19,32 and 63 weeks old). The lesion was manifest as a local thickening of the articular cartilage protruding into the subchondral bone (Fig. 3) . In the basal layers of the thickened cartilage, an accumulation of chondrocytes within enlarged lacunae was observed and was not accompanied by penetration of blood vessels (Fig. 4) . Many of the accumulated chondrocytes were degenerating or necrotic and the lacunae often contained cell debris. There were also small cavities resulting from destruction and lysis of the cartilage tissue. The cavities were poorly defined from surrounding tissue and sometimes contained tissue debris.
Moderate lesions were seen in the medial femoral condyles from 4 males (63 weeks old) and 2 females (55 weeks old) and also detected in the humeral heads of 2 male rats (19 weeks old). The lesion was characterized by a large fissure in the basal layers of the thickened cartilage and a proliferation of fibrous tissue just below the fissure (Figs. 5, 6 ). The fissure, apparently an exageration of small cavities in mild cases, was well-defined and ran parallel to the subchondral bone. The proliferated fibrous tissue was rich in vessels and included numerous activated osteoblasts ( Fig. 7) and some osteoclasts in the area close to the spongy bone.
The severe lesions were seen in the medial femoral condyles from 4 male rats (32, 53 and 63 weeks old). In this advanced stage, there was a fissure extending to the cartilage surface, proliferation of the cartilage tissue surrounding the fissure, and a more extensive area of fibrous tissue beneath the fissure (Fig. 8) . The fissure formed a flap of cartilage. Proliferation of chondrocytes was observed, particularly in the flap and floor of the fissure. The surface contour of the caudocentral region was complicated by proliferated cartilage tissue. Occasionally, a small area of necrotic cartilage was seen beneath the fissure. The more extensive fibrous lesion included a few large cysts, necrotic ossicles surrounded by activated osteoclasts, and many activated osteoblasts on the surface of the spongy bone. An area of proliferated cartilage was also observed in the fibrous lesion.
Discussion
A spontaneous lesion was detected in the medial femoral condyle and humeral head of rats. The lesion consisted of local thickening of the articular cartilage protruding into the subchondral bone, fissure formation in basal layers of the thickened cartilage, proliferation of fibrous tissue below the fissure, and formation of a cartilage flap. The local thickening of the cartilage suggests cessation of endochondral ossification and retention of cartilage in the region. Proliferation of fibrous tissue as a reparative reaction and fissure formation might occur following the above change. These findings are identical with the pathological descriptions of osteochondrosis in the epiphysis of dogs (Craig & Riser, 1965), pigs (Reiland,] and horses (Rejno & Stromberg, 1978; Stromberg, 1976) . It has been reported that the primary lesion of osteochondrosis is an abnormality of endochondral ossification, which results in thickening of the articular cartilage. Reiland et ai. (J 978) indicated a correlation of rapid growth with occurrence of osteochondrosis. Trotter & McIlwraith (1982) described the factors affecting incidence of osteochondrosis as follows: nutrition and growth rate, i.e. high energy intakes in a stage of rapid growth; trauma (excessive sustained pressure) on maturing chondrocytes which impairs normal growth and may playa triggering role in avulsion of chondral or osteochondral fragments; genetic predisposition, relating to an inherent tendency for rapid growth; hormonal imbalance, including oestrogen, testosterone, glucocorticoids, growth hormone and thyroid hormones. We can not give a clear explanation of the aetiology of the osteochondrosis in our rats, but some of the above factors could have been operating.
Osteochondrosis in rats is localized in the caudocentral portion of the medial femoral condyle and the humeral head. These sites are included in the predilection sites of osteochon- drosis in pigs (Nakano et al., 1979; Reiland, 1978) and dogs (Robins, 1978; Vaughan & Jones, 1968 ). Osteochondrosis has a higher incidence in young male dogs than in older animals (Craig & Riser, 1965; Griffiths, 1968; Vaughan & Jones, 1968 ).
In the present study with rats, males had a higher incidence than females, but the lesions were more frequently observed in older (63 weeks old) than younger rats. We cannot explain this difference in age-related incidence between domestic animals and rats, but our results suggest that rats need a long period to exhibit advanced osteochondrotic lesions.
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